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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing thermoelectric material by which 
quenched foil powder containing crystals having a high 
orientation can be formed. 

SOLUTION: In a thermoelectric material manufacturing 
method, a thermoelectric material is manufactured, in 
such a way that quenched foil 5 is first manufactured by 
a liquid quenching method with which the foil 5 is 
manufactured, by injecting a molten raw material 3 from 
a molten-liquid injecting nozzle 2 upon a cooling roll 1, 
and after the foil 5 is pulverized as is, the pulverized 
product is compression-molded. The raw material 
contains at least one kind of element selected from 
among a group composed of Bi and Sb and at least one 
kind of element selected from among a group composed 
of Te and Se. An injecting temperature TL of the molten 
raw material 3 and the rotating speed of the cooling roll 
1 are respectively set with conditions at 600-1,100° C 
and 2-80 m/sec, and the temperature TL falls between 
(20R+46,760)/78 and (100R+77,800)/78. 
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8 


6 4 


10 


20.2 


205 


0.99 


1.08 


3.93 


#J 


6 5 


60 


0.5 


198 


0.83 


1.21 


3.90 




6 6 


5 


10 


201 


0.95 


1.08 


3.94 




6 7 


65 


10 


208 


1.05 


1.04 


3.96 




6 8 


1 


0.4 


202 


1.10 


1.02 


3.64 




6 9 


90 


0.5 


207 


1.15 


1.01 


3.69 



[0074] ±mm 3 fcss-r * ? t« *mw<r>mnm 4 

tt«iS&#4. 2 1X10-' l/K*aA*Wt> 

[0 0 7 5] -73. ttKfljNo . 6 37!)M6 9 g$?&14t£ 
SRfcfcSCfctfTSafrofc. JtttffllNo . 6 3 (*BA$ 

[0 0 7 6] JttSHJ!lNo.6 4«»aR*1 tt»S"r«t>0 



[0 0 7 7] it$S»o . 6 5 JiW^JS 1 «$tj£"r -5 fe© 
©D-,/HIl|£iIg<D<Stf (3 0 d + 9 7 6) / 1 9. 7 
«Dffl«fc Wtft, lM«£J£lpo-;l/fc<Dn8ft1£tf 

!Hb-f ^tfsfttJfcttlc&So c<Dfc*>>, MAC 

EirJ*<SL*u tt(SEJBft*«<8^ofco 

[0 0 7 8] tt«0"jNo . 6 6 ttHI^ 1 
<DD-;l/[e]fEilS©fiI* ,! (8 d + 3 7) /l 9. 7 cDffl 



(8) 



&m 2000-286471 



13 



14 



[0 0 7 9] Jt«fl»jNo . 6 7 tegi^ 1 fiiSj£-f -5 fe © 
©n-^laifcjifiOfitf (3 0d + 9 7 6) /l 9. 7 

[0 0 8 0] \tWmo.6 8(i^aia-;KD[ElteJiJS^ 
[0 0 8 1] it«0!lNo . 6 9 «J$l3la-;KD0|gii£g# 



[0 0 8 2] g 4 HflSfflJ 

B i 1.9 S bo.i T es. 65 S eo.35 +0. 1 5fiS%H g 

JB»Z*±«teSllcJ:«)JHBLfc- Ctt&Ott*** 
4 lc*jrf" 0 

[0 0 8 3] 
[*4] 





























No. 




(kgfftrim 2 ) 


OiV/K) 


(xl0 6 Qin> 


(W/mK) 


(XKT 3 1/K) 




2 5 


2 


0.3 


-195 


0.87 


1.03 


4.24 




2 6 


5 


0.5 


-202 


0.93 


1.02 


4.3 




2 7 


40 


1 


-228 


1.3 


0.95 


4.21 




2 8 


60 


5 


-210 


1.06 


0.99 


4.2 




2 9 


5 


7 


-205 


0.96 


1.01 


4.33 




3 0 


80 


7 


-215 


1.1 


0.98 


4.29 




3 1 


3 


1 


-208 


1.06 


0.99 


4.21 




3 2 


58 


1 


-203 


1 


1.01 


4.21 




3 3 


30 


3 


-208 


0.87 


1.01 


4.33 




3 4 


40 


5 


-211 


1.06 


0.98 


4.29 


it 


7 0 


40 


0.05 










m 


7 1 


40 


7.1 


198 


0.82 


1.21 


3.95 


m 


7 2 


2 


1.0 


201 


0.95 


1.08 


3.94 




7 3 


59 


1.0 


208 


1.05 


1.04 


3.96 




7 4 


95 


1.2 


203 


1.17 


0.99 


3.56 




7 5 


1 


1.5 


199 


0.98 


1.19 


3.40 



[0 0 8 4] ±12*4^^^-5^. *fBH<Dm$A5 
OKHfc AaSQfiSdNo . 2 5 7!jM 3 4 ttJtffiMffitffficl^ 
fcfe, tefiBB»*<4. 2lxio- 3 1/K*fi*.s*^ 
fit £ a o fco Iffc: > USSMNo .3 3M3 4 fcfc it&infii 40 

[0 0 8 5] tt^^jNo . 7 0 7S7 5 « 

[0 0 8 6] JrtKWJNo . 7 1 fckMd&R 1 ttStS^" * fe <D 



[0087] it««No.7 2ttw*«i awje-rsfeo 

(DD-;HUte3ga(Dfii^ (P + 4. 5) /2. 3 

[0 0 8 8] Jrt^MNo.7 3 (iW** 1 fc£> 
(OD-;HsHEjaa[(Dfii}b< (2 5 P + 3 7 7) /6. 9 

[0 0 8 9] J±«ffi|No . 7 4 G±?$ffln-;l/<DlHlieifttf 



(9) 



2000-28647 1 



15 

[0 0 9 0] ik&mHo.7 5 attain ->KDIhI?B&K# 
[0 0 9 1] jBSjSflBga 

B i 1.9 S bo.i T e3. 75 S eo.25 +0.0 6ll%A g 



16 

5 {cs-r*ffT?attis*ff « u c ©attfs*ffiffl l t 
*», 3»e*s|!&tfJtfiiii*iB^u, tt«j§»z*±aa» 

£1 fcfc&JHiiLfco C n p. <D*£S3:S 5 »c^-T„ 
[0 0 9 2] 
GB53 







Mfiftfr 






No. 


(mm) 


(kefTmm 2 ) 


(uV/K) 


Jtf&tt 
(xiO'Qm) 


(W/mK) 


(xl0 _a l/K) 




3 5 


0.1 


0.5 


-201 


0.91 


1.03 


4.29 




3 6 


0.1 


5 


-212 


1.07 


0.98 


4.29 




3 7 


0.1 


7 


-208 


1.02 


0.98 


4.33 




3 8 


0.3 


1 


-198 


0.9 


1.02 


4.27 


#J 


3 9 


0.3 


3 


-197 


0.87 


1.03 


4.33 




4 0 


1 


0.5 


-208 


1.02 


0.99 


4.28 




4 1 


5 


6 


-201 


0.93 


1.01 


4.3 




4 2 


7 


5 


-202 


0.96 


0.99 


4.29 




4 3 


10 


0.1 


-195 


0.96 


1.02 


4.33 




4 4 


2 


0.1 


-198 


0.9 


1.01 


4.31 




4 5 


3 


2.5 


-195 


0.84 


1.08 


4.27 




7 6 


0.1 


7.1 


-201 


1.02 


1.01 


3.92 


it 


7 7 


1 


0.4 


-203 


1.06 


0.99 


3.93 


ft 


7 8 


5 


0.3 


-198 


0.93 


1.08 


3.90 


#J 


7 9 


5 


6.1 


-206 


1.09 


0.99 


3.93 




8 0 


10.1 


4 


-212 


1.16 


0.98 


3.95 




8 1 


0.05 


7 











[0093] ±tes 5 Ka<t £ o ^mnm^m 6 

<D!EB{;:A£si|fi£0iJNo.3 5 JIM 4 5 ttJt»tafiSjWai/-> 
rc46, 14fi£Jit2&tf 4 . 2 7X1 0- 3 l/KfcjfflS.SflSv 

[0 0 9 4] -73, ltSCTNo.7 6 71M8 1 tt&Sffctt 

[0 0 9 5] itmmHo.7 6 «»»»tfl£E*atf»i»» 
iilJHjOffitf* (-2 0+6 9. 5) /9. 9<Dfiicfc'?* 40 

scttfff&K coifed &mimjMt< <fc^> 
[0096] tmmno.7 7 a.y x;vam<omif (- 

0. 4 0 + 4. 99) /9. 9<Dm£*) <6>/hS</\tei&, 
[0 0 9 7] Jt8S0flNo.7 8tt/X^PlOltf (- so 



0. 40 + 4. 99) /9. 9©fiU;!}<Mv£W'cg>, 

[0 0 9 8] itKMNo.7 9«i$i§!l#lilJE7]©ffitf (- 
20 + 69. 5) /9. 9 </^*!k *f til £ 

[0 09 9] ttttCUHo . 8 0 li/ X;l/PSA^fgHJ3£D3!B 

[0 10 0] tbKMNo.8 1 f±./X;l/n&a<#f£iPl<D«! 
[0101] 



(10) 



Wffl 2000-28647 1 



17 



18 



iSJM#tUo»il«ttiaft*TLfcU ^aip-;i/©iHi(E 
iIS^Rk-fSk^ TL«60071Ml lOOtt-J 
•3, R&271M8 Om/#T'SD, TLt± (20R+4 
6 7 6 0) /7 87iM (1 00R + 77800) /7 8 

So 

[03] «M«iK:?&aici-;i/oaffiia*, 



10 



hubs* to, ww&awt&kiiF&frrirjyta-eib 

So 

[04] «wi(cj*aia— yi/onnssafi, mmcmmssi 

[0 5] 8»fc*pSin-.rt/©EHEafi, flMKcftSft 

So 

[0 6] (KMk:iMl#tl)jEA> «WHcyX;KOpa* 
[0 7] (a) 71S (d) fifle*Ol»««ftO«Jfi# 
[?J^OSMK] 

l ; Jfcaip— ;k 2 ; /X;K 3 ; 4 ; ffl 

pgp, 5 ; StfWSs i o o ; 101 ;I 

102; SttJF, 103; MHM 



[0i] 



[02] 




1,100 
TL 1.000 

600 



»-HM»: 78Tl=100R+77.800 
i<-iS«:787L=20R+«.760 



_1_ 



R (m/s e c ) 



[03] 



[B4] 



TR 

CO 




«Htt§ : 50TR=TL+2,900 



100TR=TL-100 



600 1100 
TL CC) 




£tt : 19.7R=30d+976 



<Httt : 19.7R=8d+37 



[0 5] 



[06] 



(a/sec) 




IffMU 6.9R=25P+377 



(k 9 f/o 



«-Bra:9.9P=-2tf+69.5 



(11) 



00 0-28647 1 



CH7] 



1 oo 

1 



(a) 



1 0 1 



100 102 



(b) 



(c) 



1 0 0 



101, 




A 



.102 



(d) 



103. 



